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RESEARCH  GOALS: 

An  intercomparison  was  conducted  between  14  cross-flow  filtration  (CFF)  systems  for 
their  ability  to  isolate  marine  colloids  from  seawater.  The  goal  of  this  exercise  was  to  examine  if 
the  different  CFF  systems  were  behaving  in  a  well  defined  and  operationally  reproducible  and 
consistent  manner. 

OBJECTIVES: 

With  the  application  of  an  ever  increasing  variety  of  CFF  system  designs,  and  the  reports 
of  spatial  and  seasonal  differences  in  the  abundance  and  composition  of  marine  colloids  (e.g. 
Baskaran  et  ai,  1992;  Moran  and  Buesseler,  1993),  it  was  clear  that  a  careful  evaluation  of  the 
performance  of  currently  available  CFF  technologies  was  needed.  To  begin  this  assessment,  we 
conducted  an  intercomparison  study  of  CFF  for  the  isolation  of  marine  coUoids  from  seawater. 
Thirteen  different  groups  gathered  first  at  the  Woods  Hole  Oceanographic  Institution  and  later  at 
the  National  Energy  Laboratory  of  Hawaii  to  process  simultaneously  common  seawater  samples 
with  their  CFF  systems.  The  goal  of  this  study  was  to  assess  quantitatively  whether  ultrafiltration 
systems  from  different  manufacturer's  and  used  under  different  operating  conditions  provided 
results  which  were  reasonably  consistent  in  both  nearshore  and  offshore  environments. 

APPROACH: 

Surface  seawater  from  a  coastal  site  and  mid-ocean  waters  from  an  open  ocean  site  were 
prefiltered  (<0.2  |im)  and  subsamples  were  processed  according  to  individual  protocols  with  each 
group  using  a  1,000  NMW  CFF  membrane.  The  main  criterion  for  this  intercomparison  was  the 
bulk  organic  carbon  (OC)  content  of  the  dissolved  and  colloidal  fractions.  Since  colloids  are 
proposed  to  be  important  intermediaries  in  the  cycling  of  many  particle-reactive  trace  metals,  so  we 
also  examined  the  behavior  of  two  trace  metals,  Al  and  Fe,  as  part  of  the  intercomparison 
(Reitmeyer  et  al.,  1995).  Cd,  Cu  and  Ni  were  also  examined  on  a  selected  set  of  samples 
(Greenamoyer  and  Moran,  1995)  and  ICPMS  trace  metal  analyses  were  conducted  on  a  colloid 
fraction  from  a  single  CFF  system  (Bertine  and  VemonClark,  1995).  Other  analyses  of  the 
intercompaiison  samples  included  absorbence  and  fluorescence  spectra  (Feng  et  al.,  1995), 
nutrients,  DON  and  DOP  (Bauer  et  al.,  1995),  as  well  as  one  tracer  experiment  conducted  with  a 
standard  macromolecule  of  known  size  which  was  added  to  seawater  and  processed  similar  to  the 
samples  (Gustafsson  etal.,  1995). 

TASKS  COMPLETED: 

In  1995,  we  conducted  our  second  intercomparison  experiment  at  the  NELH  facility  in 
Hawaii.  We  also  conducted  a  short  meeting  at  this  site,  related  to  the  results  from  our  sampling  in 
Aug.  1994  in  Woods  Hole.  AH  groups  were  invited  to  submit  manuscripts  on  their  results  by  Sept. 
1,  1995,  for  a  special  issue  of  Marine  Chemistry  that  is  being  guest  edited  by  the  PI  from  this 
project  (a  complete  list  of  submitted  papers  is  provided  below). 
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The  results  suggest  that  there  are  large  differences  in  the  quantity  of  colloidal  material 
isolated  by  standard  CFF  systems,  depending  upon  the  specific  membrane  used,  and  to  some 
extent,  the  operating  protocols.  At  present,  the  consistency  of  results  between  samples  within  any 
single  system  is  good.  However,  even  between  nearly  identical  systems  from  the  same 
manufacturer,  the  variability  in  the  quantity  of  colloidal  OC  isolated  increases  to  a  factor  of  5  or 
more.  Even  greater  differences  were  to  be  found  between  different  manufacturer's  CFF  systems. 
For  example,  using  the  Amicon  1,000  NMW  systems  we  found  relatively  high  colloidal  OC 
abundances  in  the  intermediate  waters  off  Hawaii  (>15  to  70%),  whereas,  with  any  of  the  other 
CFF  system,  we  detected  essentially  no  colloidal  OC  in  these  same  samples  (<2%). 

We  were  not  able  to  reach  a  consensus  as  to  a  single  system  that  could  be  recommended 
for  all  users,  although  some  systems  seemed  to  be  plagued  with  generally  higher  OC  blanks  and 
low  retention  relative  to  the  membrane’s  rated  cut-off.  Within  a  single  group  of  systems,  there 
were  clearly  operational  practices  that  improved  performance  and  minimized  blanks  and  other 
obvious  artifacts.  We  have  some  indication  that  the  composition  of  the  colloidal  material  also 
varied  amongst  CFF  systems,  so  fractionation  is  considered  likely,  at  least  with  respect  to  trace 
constituents  with  differing  chemical  properties.  Time-series  sampling  demonstrated  that  variations 
in  permeate  concentration  need  to  be  considered. 

SCIENTIFIC  ACCOMPLISHMENTS: 

Cross-flow  filtration  will  continue  to  be  used  in  marine  studies  as  it  remains  the  only 
practical  method  for  processing  large  volume  samples  in  order  to  extract  colloidal  material  for 
chemical  analyses  or  biological  experimentation.  Given  the  results  of  this  intercomparison  some 
caution  is  in  order.  Work  must  continue  to  better  characterize  the  properties  of  a  single  or  set  of 
CFF  systems,  before  they  are  more  broadly  applied  in  oceanographic  studies  (Gustafsson  et  al., 
1995;  Guo  and  Santschi,  1995).  Careful  studies  with  standard  compounds  in  seawater  media  and 
permeation  models  applicable  to  natural  compound  assemblages  are  needed.  Future  studies  are 
also  needed  to  determine  the  effect  of  manipulating  operating  parameters  on  the  separation  process. 
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